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A Note on Patent Joints for Stoneware Pipes, by C. L. Cox,
A.M.Inst.C.E., City Sanitation Engineer, Colombo (Member).

UNTIL the unusual and perhaps unique experience here recorded ledLJ to the use of plain jointed pipes, the stoneware sewers in the

Colombo main drainage scheme were laid with pipes of the improved
Stanford type, completed with mortar composed of British cement and

. dean screened river sand in the proportion of one to one.
Some time after house drainage work had commenced it was discovered

that the sockets on a 9-inch sewer exposed for connection were badly
cracked, and subsequent work disclosed further similar cases. The cracks
traversed the sockets circumferentially and longitudinally, and in most
cases extended through the cement jointing.

Inspection of the defective joints showed that the cement adjacent to
the composition rings had lost its normal characteristics and had become
soft and chalk-like in appearance, whilst the less affected material was
intersected with fine cracks, showing superficial deposits of white and
brownish crystals.

Examination by the City analyst conclusively proved that the cement
in the joints was being decomposed by the action of sulphuric acid derived
from the sulphur in the composition rings, and it was clear that the

resulting expansion was the cause of the rupture of the sockets and joints.
The following analyses of fresh and decomposed cement show clearly

the remarkable change that took place :-

Although investigations have now extended over a considerable period
it is still uncertain what particular conditions are favourable or inimical to
the process, or under what circumstances the action is induced. Defects
have been discovered in sewers laid in sand and in cabook (decomposed
gneissic rock), and in used and unused sewers; and both sound and

ruptured joints have been found on the same sewer, and on various sewers
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which, so far as can be ascertained, have been laid under, and have been
subject to, practically identical conditions.

The composition in the defective joints is said to contain sand, tar,
and sulphur, and it is believed that these ingredients are used by most
manufacturers.

Temperatures of 85° to 89° F. have been observed in the air in the
sewers and 84° to 86° in the sewage. The climate of Colombo is moist
and the ground generally damp or wet.

Although enquiries have been made in various parts of the world, no
evidence of similar trouble elsewhere has been obtained, and if such exist
the author hopes that the publication of this note may be the means of
eliciting further information.

The following notes on the subject of tlte paper ltave been received :
MR. J. S. BItODI~ (Blackpool) said he had not used many pipes of Stanford

joint type, although these pipes had been used by builders and others in the
borough and, he believed, were altogether used by the St. Anne’s Council. He
had laid many miles of sewers having a similar type of joint (Hassall’s), and he
had never found the cement joint decomposed as stated in Mr. Cox’s paper. He
had had on occasions to take out pipes in order to provide new manholes, and
in breaking the joints he had always found the cement joint firm and clean
throughout, without any sign of decomposition or deterioration. Of course, the

temperatures of our sewers did not rise to from 84° to 89° F. as at Colombo.
He would say that locally it seldom exceeded 60° F. The fault he found with

the joint was that it was if anything too rigid, and did not allow for any
settlement or lateral movement of the pipes after being laid and the cement
collar band firmly set. In every case where movement had taken place, the
cracks developed had been similar to those described by &Ir. Cox in paragraph 2,
and always at the collar. He had never found any failure of the pipes or joints
except in very bad ground where difficulty had arisen in firmly bedding both the
socket and body of the pipe for its full length. ,

MR. A. E. C07.LINS (Norwich).-Some years since he laid considerable

lengths of pipes on the Hassell Patent, made with rings of bituminous composi-
tion, leaving an annular space, to be grouted with cement. He had never seen

any failure with these, and had no reason to think there had been any, but
Mr. Cox’s experience caused him to have some joints examined. As the result

of examining some dozens of these joints, mostly laid below the line of saturation
of the soil, no defective ones were found, nor any sign of crack in the sockets.

He had an experience of cement mortar being ruined by the presence of
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sulphur, once in connection with a reservoir, and once in connection with the
walls of a sewage filter. In each case the walls were built with shale bricks

from Peterborough district, and the chemical report was that the sulphur of the
bricks had combined with the lime in the cement, causing the change, by which
the cement mortar was converted to soft putty of no strength. He had used

large numbers of Peterborough bricks under practically the same conditions as
in the case of the reservoir, and had been able to find no such failure. Probably
there were differences in the chemical constituents of apparently similar bricks,
accounting for failure in one case and success in the other.

MR. MARTIN DEACON (Westminster).-Engineers as a rule were most reluc-
tant to disclose failures which might have occurred upon works for which they
were responsible, and he held the view very strongly that some of the most
valuable information which could be obtained was derived from disclosures of

such failures, as they enabled others to avoid making the same mistakes.
He knew the Stanford joint well, and had never heard of failures such as

those disclosed by Mr. Cox’s paper. On examining the analysis of the cement
when fresh and after eight years, one was struck by two of the results, viz., the
lime and sulphate before and after.

There was no doubt that there had been some considerable upheaval, and the
large amount of sulphate in the bituminous composition had either been acted
upon by the lime or vice .ve1.sa.

The paper was of value in that it gave a hint to engineers that it was

desirable either to specify the composition or call upon the manufacturers for
a certificate that the composition was of such a nature that it would not be
acted upon by lime or other ingredients in the cement.

He thought there was no doubt here that an excess of sulphate was the cause
of the trouble.

The author stated that inquiries in various parts of the world had not
disclosed similar occurrences; but he did not think that they should assume that
the Colombo case was unique. Gradually the whole of the sulphate was being
absorbed, and it might well be that the chemical action would cease before the
decomposition had penetrated far enough into the cement portion of the joint to
cause it to leak; and consequently, in the absence of breaking the joint, evidence
of that action would not necessarily be disclosed.

The Colombo case would certainly justify the closest investigation.

PROFESSOR RADCLIFFE (Manchester) sends the following note of the result of
his investigations relating to the use of Portland cement for jointing pipes of
stoneware. He had been obliged after observations extending over a long period
to discourage the use of Portland cement for the purpose. On many occasions

pipes were found to be defective at the joints on account of the unreliable nature
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of the cement. He had already referred to this matter, and gave as examples
lines of pipes laid under the best conditions, and jointed with cement and sand
of proved good quality, the work having been carried out by highly skilled men
under proper supervision. Two years after the completion of the work referred
to, the pipes proved defective, and on close examination the same kind of defects
as those mentioned by Mr. Cox were discovered on about half the pipes. Ex-

perience of that kind had been repeated, and as late as in August last a very
striking example occurred. The joints in that case were made six years ago, all
by the same man, under like conditions, and with materials of similar kinds.
Half the sockets were broken, the other half remained intact. The cause of

fracture could not be the same as that mentioned by Mr. Cox, as no composition
rings were used in the sockets of the pipes, which were plain jointed pipes.

The patent joints that have withstood the test of time are of great value to
engineers. In the use of patent joints, Professor Radcliffe’s experience did not
coincide with that of Mr. Cox. The defects have been caused hy a different
action, though the pipes were broken by the expansion of the cement. He

explained that for convenience patent joints might be divided into two classes:
(a) Those of the turned and bored type ; (b) those in which a cavity is provided
for the reception of liquid cement.

The joints to which Mr. Cox referred seemed to belong to class (a). The

original idea of the inventor was to produce a joint which would allow slight
movement of the pipes without the joints becoming defective, and render

unnecessary the use of cement. Engineers who have used that form of joint
know perfectly well that without luting of some kind, the joints could not be
relied upon to withstand water pressure. Portland cement was often used for

the purpose.
The particulars supplied by Mr. Cox were very interesting, but did not con-

clusively prove that decomposition of the ingredients used to form the rings of
the joints had caused the Portland cement to change its character and composi-
tion ; many other matters should be taken into account.

It would be unreasonable to condemn patent joints on that account, as the
rings in all kinds of joints might be made without sulphur. Many long lengths
of water-tight pipes of the kind referred to by Mr. Cox had been secured by
dipping the spigot end of the patent joint in warm pitch, and immediately
placing the pipe firmly in position. The pointing of the outer part of the

joints was unnecessary, when water-tightness of the inner portion had been
secured.

Patent joints of the (b) class were also subject to the destructive action

associated with the use of Portland cement. To secure water-tightness, liquid
cement was poured into the cavities of the joints ; immediately after filling the
cavity, the heavy solids of the cement commenced to fall to the lower part of the

joint, and leave the upper part filled with poorer material, which required
longer to set, and was of a more porous nature. The result, in course of
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time, was a large number of leaking joints, the leakage in each case being in the
upper part of the socket, and often, in addition, the fracture of sockets previously
referred to.

Professor Radcliffe did not discourage the use of joints of a special type,
especially for wet and unstable grounds, but he strongly advocated the use of
natural bitumen (rock asphalte) for the jointing of ordinary spigot and socket
pipes, and for the patent joints of all kinds instead of Portland cement. The

quality and natural properties of bitumen vary considerably, so that it is necessary
to use each kind in a suitable manner. If that principle were adopted generally,
the pipes and joints could be tested five minutes after making the joints ; there
would be few leakages and other difficulties ; the loss of efficiency on the lines
referred to by ~fr. Cox would not be incurred. For work of an urgent character,
the plain spigot and socket joint, made with gaskin and hot bitumen (of the
right composition) is in every respect superior to joints made with Portland
cement.
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